The acute effects of ethanol (ETOH) on cardiac function in 32 normal subjects has been studied utilizing systolic time intervals. Seven (group I), 13 (group II), and 12 subjects (group III), reported an average daily consumption of less than 1 oz, 1-2 oz, and more than 2 oz of ETOH, respectively. Progressively higher control values from group I to group III in PEP, PEPI, ICT and PEP/LVET were observed (PEPI-I vs. PEPI-III: P < 0.05; PEP/LVET-I vs PEP/LVET-II and PEP/LVET-III: P < 0.05). There was progressively less change in these variables following acute ETOH (P < 0.02-0.05 in group I; P = NS in group III; group II intermediate). This indicates some degree of chronic myocardial impairment in group II and especially in group III, which tends to be proportionate to the degree of chronic ETOH exposure. These data are not necessarily disparate with previous reports of little or even a salutary hemodynamic effect of ETOH in normal subjects. Thus, the relative stability of LVET post ETOH, coupled with the observed increase in heart rate, is consistent with previous reports of ETOH-induced rate-dependent increments in cardiac output with unchanging stroke volumes, in spite of the presence of acute myocardial depression.
SUMMARY
The acute effects of ethanol (ETOH) on cardiac function in 32 normal subjects has been studied utilizing systolic time intervals. Seven (group I), 13 (group II), and 12 subjects (group III), reported an average daily consumption of less than 1 oz, 1-2 oz, and more than 2 oz of ETOH, respectively. Progressively higher control values from group I to group III in PEP, PEPI, ICT and PEP/LVET were observed (PEPI-I vs. PEPI-III: P < 0.05; PEP/LVET-I vs PEP/LVET-II and PEP/LVET-III: P < 0.05). There was progressively less change in these variables following acute ETOH (P < 0.02-0.05 in group I; P = NS in group III; group II intermediate). This indicates some degree of chronic myocardial impairment in group II and especially in group III, which tends to be proportionate to the degree of chronic ETOH exposure. These data are not necessarily disparate with previous reports of little or even a salutary hemodynamic effect of ETOH in normal subjects. Thus, the relative stability of LVET post ETOH, coupled with the observed increase in heart rate, is consistent with previous reports of ETOH-induced rate-dependent increments in cardiac output with unchanging stroke volumes, in spite of the presence of acute myocardial depression.
The More recently, in our laboratory and elsewhere, using noninvasive techniques, acute consumption of ETOH has been demonstrated to produce depressed cardiac function in normal subjects.'2-"4 The basis for these latest findings, in the context of previous human data, may reflect the discordant effects of an acute intervention on the pump and muscle function of the heart."' These latter studies, using systolic time intervals (STI), are sensitive to fluxes in both hemodynamics'1-9 and the contractile state of the left ventricular myocardium. This report deals with another possible explanation for the apparent disparate effects of acute ETOH on cardiac performance. Specifically, the relationship of previous (habitual) ETOH exposure to its acute cardiac effects in normal subjects was studied.
Method Thirty-two normal subjects, having given their informed consent, were included in this study when judged by historical inquiry to be normal from a cardiovascular standpoint. They were selected from a group of 62 candidates only if they had had a physical examination and chest X-ray within 12 months immediately prior to the study. These latter studies were uniformly performed by the health clinics of the two institutions from which these people were obtained (employees from the hospital and a local technical center). There were 20 males and 12 females. Ages ranged from 19-51 years (mean 26.8) and weights from 115-230 pounds. A dose of 50% ETOH, given as 100 proof vodka, was determined for each patient on the basis of his previous exposure. Subjects were classified as light, average, or heavy drinkers based on an estimated consumption of less than 1 oz/day (group I), 1-2 oz/day (group II), and more than 2 oz/day (group III) respectively. Mean age and weight were The largest intergroup difference was in ICT and PEP/LVET relative to control values ( fig. 1 ). Somewhat lower but still important differences between groups in response of PEP and PEPI were observed. The increases noted in PEP, PEPI, ICT, and PEP/LVET in group III were small. These data are given in table 1 but figures 2-4 emphasize the progressively smaller effect of acute ETOH ingestion on these indices in groups II and III. Little change was seen in the group III absolute and rate-corrected ejection time. However, LVETI was also less strikingly altered, as compared to other STI, in groups I and IL. The least striking effects were noted in the absolute and rate-corrected electromechanical systole interval. The similarity between control data in group III to ETOH data in group I is striking (table 1; fig.  2-4) . Intermediate comparisons were observed in group II. Significant intergroup differences in control data were noted for PEPI (group I vs group III; P < 0.05) and PEP/LVET (group I vs group II and group I vs group III; P < 0.05). If all three of our groups had been given an equal dose of ETOH on a volume/weight basis, the group differences in STI would, at least on a statistical basis, be no less significant. The fact that the resistance to STI changes especially in group III was minimally influenced by higher blood levels of ETOH is even more impressive. A tolerance effect which was considered in our prestudy hypotheses can be excluded by noting the similarity of the post ETOH variables in group I to the equivalent control values in group III (table 1; fig.  2-4) . Progressive increases from group I to group III in control PEP, PEPI, ICT, and PEP/LVET, all of which are influenced by changes in myocardial contractility, suggest a level of myocardial impairment roughly proportionate to the degree of chronic ETOH 0.50F Figure 4 The effect of ETOH on PEP/LVET. Post ETOH values are almost identical in all three groups, the increment in the ratio progressively decreasing in group I through group III. The control values are consistent with the hypothesis that progressive impairment in control myocardial performance related to the degree chronic ETOH exposure has occurred. Control values in group I vary significantly from those of groups II and III (P < 0.05). June 1975 to indicate that STI may also measure the contractile state of the left ventricular myocardium in man. 20 Indeed, with normal left ventricles, or when disease is confined to the left ventricle, PEP and PEP/LVET correlate better with contractility than with pump function. Left ventricular ejection time, on the other hand, seems to correlate better with stroke volume. Additionally, good experimental evidence exists that acute ETOH ingestion may negatively influence the length-active tension curve (as estimated by the relationship of cardiac work to ventricular filling pressure) after autonomic blockade,32 and the forcevelocity relationship (as estimated by dp/dt) independent of autonomic innervation.33 Although all measurements were made in the morning, the rather long duration of the study required that the possible effect of diurnal variations be considered. Conceivably the small decrease in LVET may reflect this effect. The increase in PEP, PEPI, ICT, and PEP/LVET, however, cannot be so explained since the tendency for these indices to decrease diurnally has been observed. 34 The observations in this study perhaps are best appreciated when considered as part of a spectrum of cardiac effects reflecting the noxious influence of ETOH. One is encouraged to postulate, as others have,7 13 that the incremental myocardial depression observed in these subjects is the first in a chain of events that culminate in a clinically detectable alcoholic cardiomyopathy.
